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ABSTRACT
SOLES OF THE FEET MINDFULNESS-BASED PROGRAM FOR STUDENTS WITH
AUTISM SPECTRUM DISORDER AND CHALLENGING BEHAVIOR
Monica Shah

Mindfulness-based programs (MBPs) provide a way for children with autism spectrum
disorder (ASD) to self-manage challenging behaviors, which may ameliorate the need for
more intensive individual interventions in schools. Using a concurrent multiple baseline
design, our study examined whether Meditation on the Soles of the Feet (SoF), a brief
MBP, can reduce challenging behavior in children with ASD when delivered by a natural
intervention agent in an elementary school setting. Three 9-to-10-year old children with
ASD, presenting with high rates of challenging behavior and IQ scores above 85, were
recruited from a private special education school. Following baseline data collection, SoF
was implemented across five 20-30 minute sessions by the school mental health
counselor one-on-one with each student and fidelity of implementation was monitored.
Results found that, from pre- to post-treatment, all 3 students showed a significant mean
baseline reduction of observed challenging behavior in individually identified
problematic contexts, while 1 of 3 showed a decrease in overall teacher-reported
challenging behavior on the SESBI-R. Teacher social validity ratings indicated the
acceptability, feasibility, and effectiveness of SoF for use in school settings, while 2 of 3
students indicated that the treatment was socially valid. Although teacher-rated overall
challenging behavior on the SESBI-R did not consistently decrease, SoF reduced
individually-defined observable challenging behavior for each student in specific targeted

contexts. Factors contributing to or limiting the effectiveness of SoF with students having
ASD and challenging behavior are discussed.
Keywords: mindfulness, mindfulness-based program, Soles of the Feet, autism
spectrum disorder, challenging behavior, schools, elementary students
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Chapter 1
Introduction
Challenging Behavior in Children with ASD
Children with autism spectrum disorders (ASD) present with a range of cooccurring behavioral and emotional problems such as challenging behavior (e.g.,
aggression, tantrums; Lecavalier, 2006). Although the relationship between these
problems and the core features of ASD is unclear, they can contribute significantly to the
overall presentation and disability of the disorder (Lecavalier et al., 2014). The
prevalence and impact of challenging behavior in children with ASD is particularly high.
Some research indicates that as many as 94% of children with ASD exhibit some form of
challenging behavior such as aggression towards others, and yelling or shouting at others
(Jang, Dixon, Tarbox, & Granpeesheh, 2011). Therefore, it is important to find
interventions to address concurrent challenging behavior in this vulnerable population.
Self-management Using Mindfulness-Based Programs in ASD
Traditionally, interventions that are based in applied behavior analysis (ABA)
have been the gold standard treatment for children with ASD (National Autism Center,
2015). However, ABA is most effective when implemented intensively (at least 20 hours
per week for two or more years) and begun early in life (Vismara & Rogers, 2010), which
may not meet the needs of many schools that require less resource- and time-intensive
interventions, particularly for school-age children and adolescents with ASD. Whereas
the majority of ABA interventions to reduce challenging behavior in youth with ASD in
school settings involve manipulations of environmental contingencies (e.g.,
reinforcement-based interventions, antecedent manipulations, change in instructional
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context) that are implemented by school staff, fewer studies teach students with ASD to
self-manage or regulate their own behavior (Machalicek, O’Reilly, Beretvas, Sigafoos, &
Lancioni, 2007). More recently, an alternative strategy used with this population to
reduce both externalizing and internalizing symptoms has been mindfulness. Although
various definitions abound in research and practice, mindfulness has been operationally
defined as, “the self-regulation of attention so that it is maintained on immediate
experience…characterized by curiosity, openness, and acceptance” (Bishop et al., 2004,
p. 232). Interventions that incorporate mindfulness training have been broadly termed
“mindfulness-based interventions” (MBIs) or, more recently, “mindfulness-based
programs” (MBPs); we will be using the latter term throughout.
MBPs may ameliorate the need for intensive individual intervention, at least for
some youth with ASD, by teaching them a way to cope with or self-manage their
behavioral and emotional difficulties. A systematic review that investigated the efficacy
of MBPs delivered individually (i.e., one-on-one) to children, adolescents, and adults
with ASD found reductions in aggression, stress, anxiety, depression, and rumination, as
well as increases in social responsiveness and positive affect (Cachia, Anderson, &
Moore, 2016). Methodological limitations, however, included the heterogeneity of MBPs,
as well as the lack of assessment of treatment fidelity, social validity, and acceptability.
These and other methodological issues pervade mindfulness research as a whole, and
have led researchers to question the efficacy of MBPs despite their growing popularity
(Van Dam et al., 2017). These limitations must be addressed in order to strengthen the
application of MBPs for individuals with ASD.
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Mindfulness-Based Programs in Schools
Over the past 15 years, there has been growing interest in the application of
mindfulness in schools to support students’ mental health and overall well-being.
Although MBPs with children and youth show promise, and many studies have attempted
to evaluate the effectiveness of MBPs in schools, general limitations in the quality of
research have made it difficult to reliably interpret results (Zenner, Herrnleben-Kurz, &
Walach, 2014; Felver, Celis-de Hoyos, Tezanos, & Singh, 2016; Greenberg & Harris,
2011). In response to this issue, several systematic reviews and meta-analyses of MBPs
in schools have been published in recent years. In the first, Zenner et al. (2014) evaluated
MBPs in general education settings (i.e., in students without ASD) and found the
strongest effects in the domain of cognitive performance, with smaller but still significant
effects on stress, coping, and resilience. However, methodological issues included
heterogeneity in the MBPs examined, similar to the previously mentioned limitations
found in studies of MBPs in children with ASD.
Felver et al. (2016) conducted a systematic review focused on the methodologies
used in MBP research in schools, including both general and special education settings,
though very few studies included students receiving special education or those identified
as having a disability and none included students with ASD. Emerging support was found
for MBPs in terms of a decrease in students’ behavioral problems and psychopathology
(e.g., anxiety, depression), and an increase in students’ prosocial traits (e.g., selfregulation, social skills); however, limitations of the reviewed studies led to
recommendations such as the need to replicate existing MBPs, include students with
identified disabililties (e.g., ASD), report participant characteristics, and use multi-
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informant and multi-method approaches to data collection (Felver et al., 2016). Other
investigators have echoed the importance of these future directions for research in this
area (Renshaw & Cook, 2017). The nascent field of MBPs in schools would be best
served by carefully designing research that takes these recommendations into
consideration, as the present study sought to do.
A recent meta-analysis of school-based MBPs (for students without ASD) found
significant effects on students’ mental health and well-being at both post-test and followup when interventions were delivered by trained educators, while significant effects were
found at post-test but not follow-up when delivered by outside facilitators (Carsley,
Khoury, & Heath, 2018). This suggests that MBPs may be most effective when
administered by natural intervention agents (e.g., teachers, school counselors) in the
school setting, as done in the present study. Educators are in an ideal position to provide
ongoing support to students and repeated skill practice over time in a natural
environment. This factor should be considered in order to implement school-based MBPs
in such a way that students will gain the most benefit.
Meditation on the Soles of the Feet (SoF)
Although there are several manualized MBPs that were reviewed in the
aforementioned school-based mindfulness studies (e.g., mindfulness-based stress
reduction [MBSR], Learning to BREATHE, Mindfulness in Schools Program), the most
common approaches were structured programs that last 5-10 weeks, such as MBSR
(Carsley et al., 2018). This may not be feasible in many school settings for students with
ASD. In a series of studies, Singh and colleagues examined the utility of a brief, simple,
structured, individually-administered mindfulness-based self-control strategy to reduce
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aggression. This mindfulness strategy, called Meditation on the Soles of the Feet (SoF),
involves directing attention to a neutral part of the body (i.e., the soles of the feet) when
aggression-triggering emotions or thoughts occur (Singh, Wahler, Adkins, & Myers,
2003). SoF may have particular utility in school settings because it is focused on
observable behaviors, effective with individuals with and without intellectual disabilities,
easy to use across a variety of settings and contexts, and short-term and resource-nonintensive (lasting only five days), which makes it time- and cost-efficient (Felver, Frank,
& McEachern, 2014).
SoF was originally developed as a brief treatment for aggression in adults with
developmental and psychiatric disabilities (Singh et al., 2003), and has been effective in
reducing aggressive and disruptive behavior in youth with conduct disorder in a school
setting (Singh et al., 2007). Using an experimental single-subject design, SoF was shown
to result in a reduction in rates of aggression in adolescents with ASD in the home and
community that were maintained at near-zero over several years (Singh et al., 2011a,
2011b). Further, a randomized controlled trial of SoF also demonstrated a reduction in
physical and verbal aggression in adolescents and adults with mild intellectual disabilities
in the community (Singh et al., 2013).
Given these findings, Felver et al. (2014) extended SoF for use with school
populations by adapting the original manual for disruptive behavior in the classroom
(Felver & Singh, 2020). The SoF protocol adapted for individual students in schools
(delivered one-on-one) consists of five 20-to-30 minute sessions, formalized lesson plans,
and worksheets for students. Using a multiple baseline design to examine the impact of
this adapted SoF on three elementary students without disabilities in general education

5

classrooms, Felver et al. (2014) found significant reductions in off-task behaviors as well
as an increase in academically engaged behaviors. These results were recently replicated
for four behaviorally challenged students with low levels of academic engagement
receiving special education services under the Emotional Behavioral disability category
or Other Health Impairment category (i.e., ADHD); using a multiple baseline design,
these students demonstrated improved mean levels of academically engaged behaviors
post-treatment (Felver et al., 2017). Thus, SoF shows promise as an effective MBP for
use in schools, both for general education and special education elementary students
(without ASD). In both studies, student- and teacher-report questionnaires indicated that
SoF is appropriate, effective, feasible, acceptable, and easy to learn and implement in
public school classrooms (Felver et al., 2014, 2017). Moreover, interventionists were able
to implement SoF procedures with fidelity after only eight hours of training and limited
formal experience applying mindfulness to themselves or others, providing further
support for the time- and cost-efficiency of this MBP (Felver et al., 2017). Given that
schools are often in search of brief and effective interventions that minimize costs, SoF
may be an ideal manualized program for reducing disruptive behavior in youth with ASD
in school settings by teaching a simple self-management strategy.
Present Study
Although previous research has examined the effectiveness of MBPs in reducing
externalizing problems in children with ASD largely in home and community settings
(e.g., Cachia et al., 2016; Hwang & Kearney, 2013), and school-based MBPs have also
been studied in non-ASD populations (e.g., Zenner et al., 2014; Felver et al., 2016;
Carsley et al., 2018), there is currently little research that combines these two lines of
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literature. Therefore, the purpose of this study was to examine whether SoF, a brief MBP,
reduced challenging behavior in children with ASD in an elementary school setting when
delivered one-on-one (as it was delivered in previous studies) by a natural intervention
agent.
This project built upon prior studies that have used SoF in schools (Felver et al.,
2014, 2017) and extended the existing literature on school-based SoF to children with
ASD. The only study conducted on the use of SoF with special education students in a
school setting to date (Felver et al., 2017) included children with various disabilities
(three students with an Emotional Behavioral disability and one with ADHD), but not
ASD. By employing a more homogeneous special education population in this study
(students diagnosed with ASD), findings may be more specifically interpreted. Given that
SoF was evaluated in adolescents with ASD at home with their parents as the intervention
agents (e.g., Singh et al., 2011a, 2011b), it is important to assess the effectiveness of
school-based SoF in students with ASD when implemented by school staff. In addition,
given that the intervention agents in the two existing school-based SoF studies were
researchers (authors of the study; Felver et al., 2014, 2017), the extent to which SoF can
lead to reductions in challenging behavior when implemented by a natural intervention
agent remains an open question. Based on Carsley et al.’s (2018) findings that the effects
on mental health outcomes post-test were only significant when MBPs were delivered by
a trained teacher, the present study used natural intervention agents (i.e., school staff) to
deliver SoF to these special education students. This is important because the use of
highly trained outside intervention agents limits the extent to which the results are
generalizable and ecologically valid. Further, since most of the SoF literature has focused
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on the effectiveness of this MBP in adults and adolescents, this research helps to extend
these results to elementary-age children. Finally, based on their review, Cachia et al.
(2016) recommended that, in order to consider MBPs an evidence-based practice for
individuals with ASD, future research must include at least one additional single-subject
study of adequate to strong strength by a research team that is in a different location and
not associated with Singh et al. (2011a, b) and/or one between-group experimental study.
The present project fulfills the first requirement for replication: using a single-subject
design to evaluate individually-admininisterd SoF with three children with ASD.
An often-cited weakness of MBPs is the heterogeneity of programs studied (Van
Dam et al., 2017). This limitation is echoed in the literature on MBPs in schools (Zenner
et al., 2014) and with ASD populations (Cachia et al., 2016). Component analyses have
been suggested to target program effects and design more efficient mindfulness-based
treatments (Felver et al., 2016). SoF addresses this limitation because it is a simple
procedure that trains the specific mindfulness skill of focused attention. It is considered a
self-regulation strategy that uses attention regulation to reduce emotional and
physiological arousal by focusing on a neutral stimulus (Felver et al., 2014). Since SoF
targets a specific component of mindfulness, the heterogeneity issue is addressed and
replication of an existing MBP is also achieved, as recommended by Felver et al. (2016).
Other common methodological issues in MBP research include the lack of diverse
outcome measures (such as direct observation), third-party fidelity monitoring, and
assessment of social validity (Cachia et al., 2016; Hwang & Kearney, 2013; Zenner et al.,
2014). The present study attempted to address these limitations, as well as future
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directions cited in the review by Felver et al. (2016), such as reporting participant
characteristics and using multi-informant approaches to data collection.
Research Question and Hypotheses
This study examined whether the use of individually-administered SoF,
implemented by a natural intervention agent, would reduce observable challenging
behavior in children with ASD in a school setting. From previous studies on MBPs with
individuals with ASD, as well as previous research on the SoF protocol, we expected a
significant decrease in challenging behavior after administering SoF to students with
ASD. Further, social validity ratings were expected to be in line with those found in
Felver et al. (2014, 2017), indicating acceptability, effectiveness, and feasibility in
schools. This research project provides the first assessment of individually-administered
SoF in students with ASD in a school setting.
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Chapter 2
Method
Setting and Recruitment
Recruitment occurred in a private school for special education students in New
York City (Manhattan). This school serves K-12 students and has 150 students enrolled.
The author was allowed to recruit participants from three 4th to 5th grade classrooms.
These classrooms contained 10 students each, with one head teacher for each class, one
special education teacher, and two assistant teachers. The ratio of adults to children in
each classroom was 2:5. Each classroom had 7, 3, and 4 students with a diagnosis of
ASD.
To recruit participants, the author first identified students in the three classrooms
who met the inclusion criteria of having a diagnosis of ASD only (i.e., ASD without
comorbid diagnoses) and an IQ score above 85. All ASD diagnoses were made by a
qualified health professional (such as a licensed psychologist or psychiatrist) as the result
of a written diagnostic evaluation, which all students at the school are required to have as
part of the admissions process. The Sutter-Eyberg Student Behavior Inventory - Revised
(SESBI-R, Rayfield, Eyberg, & Foote, 1998) was then used to initially identify three
students with ASD with high rates of challenging behavior (SESBI-R Intensity score >
151, which is typically considered to be the cutoff for clinical significance), by assessing
the December SESBI-R classroom teacher ratings collected by the school. Parent consent
was denied for one of the three students with ASD with SESBI-R scores > 151; therefore,
the student with the next highest score (SESBI-R Intensity score = 147) that also had a
diagnosis of ASD only and an IQ score above 85 was selected as the third student.
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As in Felver et al. (2014), teacher interviews and direct observations were
conducted in order to objectively define and confirm challenging behavior for these three
selected students. The author completed the Functional Assessment Checklist for
Teachers and Staff (FACTS, March et al., 2000) with the students’ special education
teachers. The FACTS is a brief semi-structured interview for teachers and school staff
that is used to identify and define the target behavior of concern, the conditions under
which the target behavior is most likely to occur, and the consequences that maintain the
behavior. This FACTS identified the instructional period in which each student displayed
the highest rates of challenging behavior, and this was confirmed by one 20-minute direct
observation conducted by the author during the period that the teacher identified, using a
15-second partial interval procedure to code for at least one instance of challenging
behavior (see Felver et al., 2017).
Participants
Students. Ed was a 9-year old Caucasian boy in 4th grade. His most recent
neuropsychological assessment, conducted in March 2016, indicated an FSIQ of 122 on
the WISC-V. Challenging behavior identified by his designated special education teacher
included being verbally inappropriate (i.e., using disrespectful language, defined as any
verbal communication that mocks, belittles, or condescends another person); being
argumentative (defined as arguing or talking back in response to a request); being
directive (defined as telling others what to do during joint activities); impulse control
(defined as blurting out, interrupting, snapping back, shouting out, speaking at a louder
volume than conversational level); and loudly making self-deprecating comments while
hitting his head. Results from the FACTS interview with Ed’s teacher indicated that his

11

challenging behavior was most likely to occur during unstructured morning free time,
when collaborating and compromising with peers was required, with the hypothesized
functions of avoiding following the group plan and gaining adult attention.
Jian was a 10-year old African-American boy in 4th grade. His most recent
neuropsychological assessment was conducted in April 2015 and indicated an FSIQ of 89
on the WISC-IV, though the report stated that his overall intellectual and academic
potential was likely stronger than his assessment scores suggested. Challenging behavor
identified by his designated special education teacher included distractibility (defined as
being out of his seat, not following instructions/redirection, work not being done); being
insubordinate (defined as refusing to complete a task when asked); being argumentative
(defined as arguing in response to a request); using inappropriate language (defined as
any verbal communication that insults or attacks another person); and disruptive behavior
(defined as interrupting others when speaking, making loud noises, or speaking at a
louder volume than conversational level). Results from his FACTS interview indicated
that Jian’s challenging behavior was most likely to occur during the second half of the
Lunch period when individual academics were required, with the hypothesized function
of avoiding difficult tasks and gaining adult and peer attention.
Gil was a 9-year old Hispanic boy in 4th grade. His most recent
neuropsychological assessment, dated March 2016, indicated an FSIQ of 127 on the
WISC-V, with significant discrepancy between the indices (GAI = 134). Challenging
behavior identified by his designated special education teacher included being
argumentative (defined as arguing in response to a request); being defiant (defined as
refusing to complete a task when asked); loudly making self-depracating comments while
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hitting his head; disruptive behavior (defined as interrupting others when speaking,
speaking at a louder volume than conversational level, fidgeting with large movements,
body perking up and expressing impatience with words or banging hands/feet, repeatedly
asking questions about the reason for an action [e.g., “why haven’t I been called on yet?”,
“why are you doing this?”], using a raised voice until feedback is provided);
noncompliance (not complying with adult instructions), and distractibility (defined as
putting his head down on the desk, getting out of his seat, looking at the paper without his
eyes moving, doodling or scribbling, fidgeting). Results from his FACTS interview
indicated that Gil’s challenging behavior was most likely to occur during Science class
when interacting with peers in an unstructured context, with the hypothesized functions
being to avoid difficult tasks and gain adult attention.
Natural Intervention Agent. The school staff member who was trained to
implement SoF and delivered SoF to students was the school mental health counselor
(MHC). The counselor has a Masters in Mental Health Counseling and worked at the
school as an intern during the previous school year; at the time of this study, he did not
yet have his license. The MHC had experience working with students with ASD and
challenging behavior; however, he did not have prior experience with practicing
mindfulness or implementing MBPs.
Measures
Teacher-Reported Student Challenging Behavior: Sutter-Eyberg Student
Behavior Inventory - Revised (SESBI-R). The SESBI-R (Rayfield, Eyberg, & Foote,
1998) provides a brief teacher-rated assessment of externalizing behavior in the school
setting for children aged 2 to 16. The SESBI-R Intensity scale contains 38 items
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reflecting common behavior problems that are rated on how often the problem occurs on
a 7-point Likert scale, from 1 (never) to 7 (always) (see Appendix A), with higher
SESBI-R Intensity scores indicating a greater level of conduct-disordered behavior.
Intensity scores of 151 or above are typically used as cutoffs to estimate the severity of
child behavior problems at school. The SESBI-R has been found to reliably assess
externalizing and conduct problem behaviors in non-ASD populations in the school
setting (Rayfield et al., 1998), and has also recently been used in research on children
with ASD (Stadnick, Chlebowski, & Brookman-Frazee, 2017). The SESBI-R
demonstrates high internal consistency ( = 0.98), good test-retest reliability (r = 0.75),
and high correlations with other teacher rating scales (Rayfield et al., 1998). SESBI-R
ratings were collected by the school (for every student in the school) in December of the
current school year, and this data was used for the initial identification of study
participants. Separate SESBI-R ratings were collected for study participants pre- and
post-treatment, immediately before the first participant began the SoF program and at the
end of the school year.
Observed Student Challenging Behavior. Observations were approximately 20
minutes in length and were conducted during the context (e.g., unstructured free time,
group academic lesson) in which each student was most likely to display challenging
behavior, as determined through teacher interviews and direct observation (described in
Procedures section below). This context remained constant throughout the observations
for each student. Most observations were in the range of 15 to 25 minutes, with the
exception of three observations that were 9 to 10 minutes in length due to unexpected
classroom changes. Challenging behavior included physical aggression, verbal
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aggression, tantrums, and disruptive behavior, although challenging behavior was
operationally defined individually for each participating student (see Participants section
above). Each of the three students were observed separately within a 20-minute
observation period. Challenging behavior was recorded using a partial-interval method,
with intervals being 15 seconds in duration (as in Felver et al., 2014, 2017). The coder
recorded an occurrence of challenging behavior if it occured at any time during each 15second interval by placing an “x” for occurrence and an “o” for non-occurrence.
Social Validity Assessment. To gain a formal measure of social validity and
acceptability from the perspective of the students, the Kids Intervention Profile (KIP;
Eckert, Hier, Hamsho, & Malandrino, 2017) was administered to all participating
students. The KIP contains 8 items rated on a 5-point Likert scale; for this study, the KIP
was adapted to reflect acceptability of SoF as an intervention (see Appendix C). The KIP
was chosen because it has shown adequate internal consistency and stability across a 3week period, as well as a modest but positive relationship between students’ intervention
acceptability ratings and their intervention outcomes (Eckert et al., 2017).
Teacher feasibility, acceptability, and social validity was measured by
administering the Intervention Rating Profile – 15 (IRP-15; Martens, Witt, Elliott, &
Darveaux, 1985) to the special education teachers of participating students, as well as to
the MHC who administered SoF. The IRP-15 provides a measure of the perceived
acceptability, reasonableness, and effectiveness of a given school-based intervention or
program by teachers, and contains 15 items rated on a 6-point Likert scale; for this study,
the IRP-15 was adapted to reflect the SoF program (see Appendix D). The IRP-15 was
chosen because its internal consistency has been shown to be adequate for teacher
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acceptability of school-based interventions (Martens et al., 1985), it has been found to be
highly reliable with a unidimensional factor structure (Harris, Preller, & Graham, 1990),
and it has been used to assess treatment acceptability in paraprofessionals who instruct
students with ASD (Fuentes, 2016).
Fidelity Monitoring. After each SoF session, the MHC completed a step-by-step
SoF component protocol checklist used in Felver et al. (2017) in order to check for
fidelity of the treatment’s implementation (see Appendix E). Treatment fidelity was
74.3% for Ed, 90.4% for Jian, and 89% for Gil, as self-rated by the MHC. In addition,
across the three participants, 53.3% of the MHC’s SoF sessions were recorded and
reviewed by the author, who double-coded the protocol checklist along with the MHC on
an item-by-item basis in order to assess for interobserver agreement (IOA) on fidelity.
IOA on fidelity was calculated to be 90% (number of agreements divided by number of
agreements plus disagreements, multiplied by 100). The MHC and author also spoke
regularly (approximately 15 minutes, once per week during the treatment phase) to
review any questions or concerns that arose during the treatment period, and the MHC
sent summary emails after each session detailing the student’s behavior and observed
response to the SoF program. Feedback and suggestions were provided to the MHC to
address any issues that arose during the treatment sessions.
Interobserver Agreement
Direct observations were conducted by the author (M.S.) and a graduate student
research assistant (R.A.), who was trained to record challenging behaviors by watching
practice videos of classroom behavior. Training on the practice videos was considered
complete upon achieving three consecutive matches between the author and the R.A. at

16

an 80% or higher agreement criterion, which was the criterion used in Felver et al.
(2017). The calculation used for IOA was the number of intervals that the observers
agreed on the occurence or non-occurence of challenging behavior divided by the total
number of intervals, multiplied by 100.
During data collection, at least one-third of the observations were double-coded
for IOA, for each student and for each phase of the study (baseline and post-treatment).
The R.A. was blind to the study phase. IOA for challenging behavior was coded for each
15s interval in which the author and the R.A. agreed on the occurence or non-occurence
of the individually-defined behavior, and a binary reliability index was used (i.e., the two
observers scored either perfect agreement or no agreement in order to code occurrence or
non-occurrence, respectively). Four out of 11 sessions were coded for IOA for Ed (one
baseline, three post-treatment), four out of 12 sessions were coded for IOA for Jian (two
baseline, two post-treatment), and six out of 15 sessions were coded for IOA for Gil
(three baseline, three post-treatment). IOA on challenging behavior was 99.4% for Ed
(98.8% for baseline, 99.6% for post-treatment), 97.6% for Jian (97.3% for baseline,
97.9% for post-treatment), and 97.7% for Gil (98.2% for baseline, 96.9% for posttreatment). Overall, for all three students, total IOA was 98.2% for challenging behavior
across baseline and post-treatment observations.
Experimental Design
A multiple-baseline design (Barlow, Nock, & Hersen, 2009) across three
participants was used to evaluate the impact of the SoF program on challenging behavior.
The two phases of this design were baseline and post-treatment; behavioral observation
data was not collected while students were receiving SoF. In line with a concurrent
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multiple baseline design, baseline data collection began at the same time for all three
students. Students were assigned to their SoF treatment phase order (i.e., receiving the
SoF program first, second, or third) based on their schedules; the number of baseline data
points required for each phase order was considered, along with the frequency of each
student’s targeted context as it lined up with the author’s allowable observation schedule.
If a student did not achieve a stable baseline (or at least not a decreasing trend of
challenging behavior) by the time the program was to be introduced (after three, six, or
nine sessions, depending on the participant), baseline data would be collected for that
student until he achieved a stable baseline. Stable baselines were observed for each
student and the first student began the SoF program after three baseline observations, the
second student began after six baseline observations, and the third student began after
nine baseline observations. The three students' start dates were staggered at least one
week apart. All data were collected during the instructional period in which the student
had the highest rates of challenging behavior, as identified by the FACTS teacher
interview and confirmed by a single 20-minute direct observation.
Procedure
The author collaborated with the school psychologist assigned to the school, who
initiated contact with the school MHC. The author met with the students’ special
education teachers, the MHC, and the school psychologist to explain the nature of the
study and the anticipated procedure, as well as provide a brief introduction to the SoF
procedure.
Training. The author trained the MHC and students’ designated special education
teachers on the SoF procedure. The author had prior experience with mindfulness
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practice through educational workshops and yoga practices of varying traditions, and
received formal SoF training from Dr. Josh Felver (co-author of Soles of the Feet for
Students) over the course of an eight-hour small group workshop. Before training the
MHC and special education teachers, the author demonstrated competence in SoF by
delivering it to one individual student as a practice case and achieving a score of at least
80% on the step-by-step SoF component protocol checklist used in Felver et al. (2017).
Dr. Felver assessed the author’s fidelity of treatment implementation through video
recordings and provided consultation as needed during the training phase. After the
author’s training was complete, the author began training the MHC and the three
participating special education teachers one month prior to the first baseline session to
give them an opportunity to learn the procedure and apply it in their own lives (as in
Singh et al., 2011a, 2011b, 2017). Given that mindfulness-based studies in schools do not
always indicate whether facilitators have an established mindfulness practice (Carseley et
al., 2017), the MHC also recorded on a personal daily practice log whether he practiced
mindfulness and SoF during the training and treatment periods.
Training with school staff was conducted once per week over six sessions at the
school, for a total of eight hours, during designated professional development times. The
training of the MHC and special education teachers was based on the SoF pre-workshop
and workshop training procedures for Soles of the Feet for Students (Felver & Singh,
2020). The 80-minute pre-training session included both didactic training and practice
addressing the concept of mindfulness, general mindfulness practices (e.g., mindful
breathing, open awareness), and the SoF practice specifically. The remaining five training
sessions (80-minutes each) included verbal instructions, modeling, and demonstrations of
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the protocol for SoF sessions. Practice for SoF focused on the MHC, and involved the
author and the three special education teachers role-playing as students. Fidelity of
implementation was also monitored using a short form checklist containing key
components of the program. The MHC’s progress during SoF practice was rated by the
author using this checklist; competency on delivering SoF was demonstrated when he
achieved a score of 100% once for each of the five SoF sessions through role-play
practice with the author and special education teachers. After the last training session, the
MHC demonstrated his ability to teach the SoF procedure by teaching each of the five
SoF sessions to adults role-playing as students and sending the author recordings of these
practices. The MHC was deemed competent to train students when he achieved a score of
100% on the fidelity checklist for each of the five SoF sessions with a practice adult (see
Singh et al., 2017).
Baseline. We began baseline data collection at the same time for all three
students. Once a stable level of behavior had been observed through baseline data
collection of behavioral observations (i.e., three baseline points), the first student began
the SoF program. Baseline ratings on the teacher-reported SESBI-R were also collected
for each student at this time, immediately before the first student began his program. The
other two students began SoF, in their designated order, after the previous student had
completed SoF. Behavioral observations continued for these two students until stable
baseline data points (six and nine, respectively) had been achieved, after which they
began their own SoF treatment phase.
Treatment. During the SoF treatment phase, each student met with the MHC for
five sessions that were 20-30 minutes in length during consecutive school days, when

20

possible. Due to school events and holidays, the treatment did not occur on five
consecutive school days for one of the students (Gil). All sessions were conducted in a
semi-private room that was reserved for the counselor, and adaptations typically used by
students at the school were utilized to motivate the students to participate and engage in
the SoF sessions (i.e., visual schedule during each session, reinforcement plan with an
incentive received after the session that was positively reinforcing for that specific
student).
The treatment followed the sequence outlined in the manualized SoF adaptation
for schools (Felver & Singh, 2020). The school-adapted SoF has been modified from the
original SoF by adding formalized lesson plans and worksheets that highlight important
concepts in each of the SoF sessions, to increase consistency with students’ instruction in
schools. In Session 1 of SoF, students were first taught a simple, structured routine (see
Appendix B) that involves directing attention from an emotionally arousing thought or
situation to a neutral part of the body – the soles of the feet – in order to achieve a sense
of calm and make a choice about how to respond to the thought or situation that triggered
the emotional arousal. This routine involves finding a natural posture and breathing
naturally while allowing the emotions and thoughts to arise, then shifting one’s attention
to the soles of the feet until a sense of calm is established (Singh et al., 2003). In Sessions
2 and 3, students were led by the MHC to practice applying the SoF routine while
experiencing different emotional states elicited in session, both pleasant (Session 2) and
unpleasant (Session 3). Students described a recent situation where this emotion occurred
and the MHC induced the emotion in vivo by verbally reciting the situation back to the
student in detail. Once the MHC observed the student expressing behavioral indicators of
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the emotion, the student was instructed to direct his attention to practicing the SoF
routine, in order to disrupt the emotional escalation that is typically related to behavioral
escalation (Felver et al., 2017). Sessions 4 and 5 included lessons on recognizing triggers
for heightened unpleasant emotional states through self-monitoring of thoughts, feelings,
and behaviors (Session 4), as well as applying the SoF routine in daily life (Session 5).
Lessons included student worksheets and handouts to illustrate key points of the five
lessons, and homework was assigned between sessions to further practice the SoF
routine.
Post-Treatment. After the SoF treatment phase was completed for each student,
behavioral observation data was collected until the end of the school year (with at least
five post-treatment data points for each student). SESBI-R ratings were collected for
these students at the end of the school year as well, following the post-treatment phase
(i.e., one week after the last student, Gil, had completed SoF). Social validity assessments
were also administered to students and teachers immediately following the post-treatment
phase, and a feedback session was conducted with the MHC at the end of the school year
to gain information on aspects of the training and program that were helpful and those
that presented challenges.
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Chapter 3
Results
Observed Student Challenging Behavior
Direct observation data on challenging behavior collected across students during
baseline and post-treatment phases are displayed in Figure 1. Table 1 shows the mean
occurrence of observed challenging behavior for each student across study phases. Visual
analysis was used to evaluate the efficacy of SoF, including analysis of level, trend,
variability, and immediacy (Riley-Tillman, Burns, & Kilgus 2020). In order to
supplement visual analysis and further quantify the magnitude of the treatment effects on
students’ observed challenging behavior, the non-overlap of all pairs (NAP; Parker &
Vannest, 2009) effect size statistic between baseline and post-treatment phases is also
included in Table 1. NAP is a non-parametric statistic used in single case research that
compares the overlap between each phase A (baseline, in this study) datapoint and each
phase B (post-treatment, in this study) datapoint, and corresponds to the number of
comparison phases that show no overlap, divided by the total number of comparisons
(Parker & Vannest, 2009). NAP has been found to be equal or superior to other indices of
nonoverlapping data and has a stronger relationship than other nonoverlap indices to R2,
which is the most prominent effect size used in research (Parker & Vannest, 2009). Based
on visual judgments by experts, Parker and Vannest (2009) provide tentative NAP score
ranges of 0-65% nonoverlap indicating weak effects, 66-92% nonoverlap indicating
moderate effects, and 93-100% nonoverlap indicating strong effects.
Visual analysis of this observational data, and calculations of mean baseline
reduction (MBLR) and NAP, suggest that SoF reduced all three students’ challenging
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behavior. A decreasing trend was not observed during the baseline phase for all three
students. Ed’s three days of baseline data indicated a stable level of observed challenging
behavior at 17.5% (SD = 2.5%, range 15-20%); after SoF was implemented, the overall
mean level of observed challenging behavior decreased to 6.2% (SD = 4.35%, range 1.310%) and maintained a stable trend, showing an MBLR of 64.7% in challenging behavior
and a NAP of 100%, indicating a strong effect (Parker & Vannest, 2009). Jian’s baseline
level of observed challenging behavior was variable over the first three data points, and
then maintained a stable trend over the remaining three data points, with an overall mean
level of 33.3% (SD = 13.6%, range 27.2-54.4%) in baseline. Following the SoF program,
Jian’s overall mean level of observed challenging behavior decreased to 14.3% (SD =
3.85%, range 10.5-18.2%), with a stable and decreasing trend, an MBLR of 57% in
challenging behavior, and a strong NAP effect size of 100%. Finally, Gil’s baseline level
of observed challenging behavior indicated an increasing trend over nine data points,
with an overall mean level of 44.3% (SD = range 28-53.8%). Following the SoF
program, Gil’s overall mean level of observed challenging behavior decreased to 19.4%
(SD = 5.05%, range 13.6-23.7%), with a stable and decreasing trend, an MBLR of 56%
in challenging behavior, and a strong NAP effect size of 100%. Despite Ed’s
comparatively low initial levels of observed challenging behavior, his reduction in
challenging behavior was the greatest (65%), compared to Jian and Gil (57% and 56%,
respectively). For both Jian and Gil, overall variability of challenging behavior decreased
in the post-treatment phase compared to the baseline phase, and a consistently stable
trend was observed for all three students after the SoF program was introduced. All three
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students also displayed a new range of behavior after applying the program, indicating
strong evidence of an treatment effect (Riley-Tillman et al., 2020).
Figure 1
Percent of Challenging Behavior Before and After the SoF Program
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Table 1
Average Percentage of Observed Challenging Behavior Across Study Phases
Study Phase
Student

NAP

Baseline

Post-Treatment

Ed

17.5

6.2

100%

Jian

33.3

14.3

100%

Gil

44.3

19.4

100%

NAP denotes non-overlap of all pairs (NAP) effect size statistic between baseline and
post-treatment phases (0-65% nonoverlap indicating weak effects, 66-92% nonoverlap
indicating moderate effects, and 93-100% nonoverlap indicating strong effects).
Teacher Ratings of Challenging Behavior
For external ratings of challenging behavior, as rated by students’ special
education teachers, SESBI-R scores were examined pre- and post-treatment (see Table 2,
Figure 2). For Ed and Gil, teacher-rated challenging behavior increased in intensity level
between pre- and post-treatment on the SESBI-R. For Jian, intensity scores decreased on
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the SESBI-R. Taken together, these results indicate an increase in teachers’ perceptions
of overall challenging behavior according to SESBI-R ratings for two of the three
students.
Table 2
Raw Intensity Scores for SESBI-R Rated Challenging Behavior Across Study Phases

Study Phase
Student

Pre-Treatment

Post-Treatment

Ed

140

167

Jian

167

159

Gil

152

175

Intensity scores  151 indicate a greater level of challenging behavior.
Figure 2
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Social Validity
Students’ Satisfaction. Post-treatment social validity data indicated that, based
on students’ self-report, SoF was a positive experience for two students (Jian and Gil),
and a negative experience for one (Ed). Table 3 presents student responses to each item
on the KIP for all three students. On a scale of 1 to 5 (with 1 indicating low social
validity and 5 indicating high social validity), the average score across the three students
was 3.13, with a mean score of 1.25 for Ed, 4.5 for Jian, and 3.63 for Gil. Jian and Gil
reported that SoF was an acceptable practice; however, each of the students varied in
their responses with regard to the acceptability of mindfulness in general. When asked
about the feasibility of SoF, Jian and Gil indicated variable ratings. Jian reported that
there were no times that he did not want to do the SoF classes and he wished that he
could do more. The MHC also reported that Jian appeared to enjoy the SoF classes very
much and was observed by his teachers to apply the SoF routine in response to difficult
situations in class. On the KIP, Gil reported that he sometimes did not want to do the SoF
classes and he did not want to do more SoF classes, which the MHC corroborated by
noting that Gil was sometimes distractible during SoF sessions. Both Jian and Gil
reported that SoF was an effective program to address classroom behavior. Ed reported
that SoF was not acceptable, feasible, nor effective for him. The MHC indicated that Ed
displayed some oppositional behaviors during the SoF classes (e.g., saying that he did not
want any part of the activity), though he completed all sessions and participated in the
activity and the SoF procedure. Taken together, these results suggest that SoF may be an
acceptable, feasible, and effective practice for some students with ASD but not for all.
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Table 3
Student Responses to Social Validity Questionnaire (KIP)
Item

Ed

Jian

Gil

1. How much do you like the Sole of the Feet classes?

1

4

4

2. How much do you like practicing the Soles of the Feet

1

4

4

5

1

3

1

5

1

5. How much do you like being mindful?

2

4

3

6. How much do you think Soles of the Feet helps you follow

1

5

5

1

4

4

4

1

1

routine?
3. Were there times when you didn’t want to do the Soles of
the Feet classes?
4. Were there any times when you wished you could do more
Soles of the Feet classes?

classroom rules and expectations?
7. Do you think your classroom behavior or actions have
improved?
8. Do you think your classroom behavior or actions have
gotten worse?
Student responses to KIP items were classified as 1 = “Not at all”, 2 = “A little bit”, 3 =
“Some”, 4 = A lot”, and 5 = “Very, very much”.
School Staff Ratings of Social Validity. Data from the post-treatment social
validity questionnaire administered to students’ special education teachers and the MHC
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suggested that SoF was overall a positive experience for school staff as well. On a scale
of 1 to 5 (with 1 indicating low social validity and 5 indicating high social validity), the
average score across school staff was 4.27, with a mean score of 4.67 for the MHC, 4 for
Ed’s teacher, 4.53 for Jian’s teacher, and 3.87 for Gil’s teacher. All staff agreed that SoF
was acceptable and feasible as an intervention for the students’ specific challenging
behaviors. Most staff agreed that SoF was acceptable and feasible for challenging
behaviors in general, although Gil’s special education teacher disagreed. In a brief
follow-up interview with this teacher, she noted that the treatment appeared to be studentspecific and not generalizable to a variety of children’s concerns. This teacher and
another also reported that SoF is different than other programs that they have used in the
classroom, and two of the teachers believed that SoF may result in negative side effects
for the student, such as not being able to access and use SoF in the moment when
experiencing challenging emotions and related behaviors, and the situation escalating for
the students. However, all staff participating in the study reported that SoF was a fair,
reasonable, and effective way to handle the student’s specific challenging behavior.
Table 4
Teacher Responses to Social Validity Questionnaire (IRP-15)
Item

1. This would be an acceptable intervention for the
child’s challenging behavior.
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For

For

For

Ed

Jian

Gil

4

5

5

MHC

5

2. Most teachers would find this intervention

4

4

3

4

4

4

4

4

4

5

4

4

4

4

5

5

4

4

3

4

4

5

3

5

4

2

2

5

4

5

2

5

3

5

3

5

4

5

5

5

appropriate for challenging behaviors other than those
exhibited by this child.
3. This intervention should prove effective in changing
the child’s challenging behavior.
4. I would suggest the use of this intervention to other
teachers.
5. The child’s challenging behavior is severe enough to
warrant use of this intervention.
6. Most teachers would find this intervention suitable
for the child’s challenging behavior.
7. I would be willing to use this intervention in the
classroom setting.
8. This intervention would not result in negative side
effects for the child.
9. This intervention would be appropriate for a variety
of children.
10. This intervention is consistent with those I have
used in classroom settings.
11. The intervention was a fair way to handle the
child’s challenging behavior.
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12. This intervention is reasonable for the child’s

4

5

5

5

13. I liked the procedures used in this intervention.

5

5

5

5

14. This intervention was a good way to handle this

4

5

5

4

4

5

4

5

challenging behavior.

child’s challenging behavior.
15. Overall, this intervention would be beneficial for
the child.
Teacher responses to IRP-15 items were classified as 1 = “Strongly disagree”, 2 =
“Disagree”, 3 = “Slightly disagree”, 4 = Slightly agree”, 5 = “Agree”, and 6 = “Strongly
agree”.
Qualitative Interview Feedback from Mental Health Counselor. A posttreatment feedback interview with the MHC indicated overall positive views of both the
SoF training and program. With regard to the training, once-a-week sessions were viewed
as reasonable and effective, and the MHC noted that it was helpful to see how each of the
five treatment sessions would be carried out. A suggestion was made to train the whole
classroom team on the SoF program in order to increase consistency for students and help
generalize any treatment gains. The MHC also suggested that there should be more
flexibility in the timing of the program (i.e., rather than five consecutive days) to
accommodate school events/holidays, unexpected schedule changes, and the different
responses of the students to the program. The MHC reported that some students said they
enjoyed having the program every day (Jian and Gil); however, Ed seemed to view daily
sessions as burdensome and may have benefited from spreading out the program
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(according to the MHC). With regard to the SoF program itself, the MHC noted that the
structured and concrete nature of both the sessions and the procedure appeared to be
beneficial for these students with ASD. However, an extended duration of treatment was
suggested to fade out support from the interventionist more gradually (e.g., having one to
two extra sessions where the interventionist pushes in to the classroom and provides help
with applying SoF in the moment). Overall, SoF was viewed by the MHC as a beneficial
program to help students self-manage challenging behavior that appears to stem from
heightened emotional responses.
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Chapter 4
Discussion
The data from this study provide initial evidence that SoF can reduce observable
challenging behavior in elementary students with ASD in a school setting, when
delivered one-on-one by a natural intervention agent. For all three students, a stable and
decreasing trend in challenging behavior was observed between pre- and post-treatment,
and a strong effect was found (i.e., 100%). These results extend previous research on SoF
in schools with both general and special education students (Felver et al., 2014, 2017) to
students with identified ASD, as well as bridge the research between SoF in adolescents
and adults with ASD in non-school settings (Singh et al., 2003, 2007, 2011a, 2011b,
2013) and SoF in schools with non-ASD populations (Felver et al., 2014, 2017). These
findings also validate SoF as an effective evidence-based program for youth with ASD,
according to the recommendation by Cachia et al. (2016), by providing an additional
experimental single-subject study of adequate to strong strength by a research team in a
different location and not associated with the orginal researcher (Singh et al., 2011a, b)
that evaluates SoF implemented with three children with ASD. For these three students,
SoF appeared to provide a simple self-regulation tool that allowed them to direct
attention to a neutral part of their body (the soles of the feet) when emotionally arousing
thoughts or situations start to occur. We believe that this mindfulness-based strategy
provides a buffer by reducing emotional and physiological arousal and allowing students
to choose how they want to respond to the thought or situation that triggered the arousal.
Given that school-based strategies to address challenging behavior in students with ASD
typically require intensive individual intervention implemented by staff, SoF importantly
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offers a self-management technique that can help students address these behavioral
challenges on their own. This could allow students with ASD to build awareness of their
emotional states and take a more active role in intervening before challenging behavior
occurs, rather than waiting for an adult to intervene. Schools and teachers are in need of
interventions that are resource-, time-, and cost-efficient, particularly for high-needs
students with ASD and challenging behavior, and SoF provides a promising option to fill
this need.
It is important to note that, although diverse outcome measures were used, there
was a discrepancy between observed challenging behavior (which decreased for all three
students) and SESBI-R ratings by special education teachers (with one out of three
reporting a decrease). A potential reason may be that the SESBI rating scale provides an
overall measure of challenging behavior based on teachers’ perceptions of the student
globally across different contexts, which may not have decreased, while observations of
challenging behavior were context-specific and based on individually-defined
challenging behavior in the most problematic context. The most reduction in challenging
behavior may be seen in the most problematic context, which might explain this
discrepancy. It is also possible that there may have been an actual decrease in challenging
behavior, even if the teachers did not notice or perceive such a decrease. After all,
research has suggested that teachers can be biased by student, teacher, and contextual
factors in their ratings of children’s disruptive behavior (e.g., Abikoff, Courtney, Pelham,
& Koplewicz, 1993; Field, Hoffman, St. Peter, & Sawilowsky, 1992; Pas & Bradshaw,
2014; Ysseldyke & Foster, 1978), and it is possible that teachers might unintentionally
inflate their report of students’ challenging behavior (Wolcott & Williford, 2015). This
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finding raises an interesting point regarding the accuracy of teacher rating scales for
challenging behavior. Direct observation provides a more objective and less biased
assessment of behavior than indirect measures such as rating scales and interviews, which
rely on subjective impressions (Horner & Carr, 1997; O’Handley, Radley, & Cavell,
2016). Further, direct observation is more sensitive to change and better able to detect
small and gradual behavior changes than rating scales (Yu & Feldman, 1991). Many
school-based mindfulness studies rely on questionnaires from either students or
informants (e.g., parents, teachers) to assess intervention effects (Felver et al., 2015).
Perhaps direct observation of behaviors should be incorporated into mindfulness research
rather than sole reliance on subjective rating scales.
Results from this study suggest that the SoF program may be a socially valid
intervention for use in schools with students with ASD who exhibit challenging behavior.
Social validity is important because, no matter how positive the outcomes of an
intervention are statistically, the intervention will not be used if stakeholders do not think
the effects of that intervention are significant or meaningful enough, and if they do not
think the intervention is easy to use, feasible, or otherwise acceptable. This consideration
is particularly important in schools, where resources and time are often overstretched. On
social validity assessments, both students and teachers rated acceptability and
effectiveness higher than feasibility. This may be due both to the difficulty with
scheduling consecutive sessions because of school events/holidays and unexpected
schedule changes, as well as the students’ variability in their reaction to consecutive
sessions. Jian and Gil reportedly seemed to enjoy having sessions each day for five days
in a row, whereas Ed did not like this format and displayed oppositional behaviors in
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session as a result; therefore, Ed may have benefited from sessions that were more spread
out (e.g., over two or three weeks instead of one week). Further, the students appeared to
require more time to learn and master the SoF procedure, and all of them could have
benefited from more sessions in order to further solidify and generalize their skills,
according to the MHC. Two teachers also indicated concern that some students may not
be able to use SoF on their own when experiencing challenging emotions and behaviors,
and that the situation might then escalate for those students. For students and teachers
alike, flexibility in the delivery of the program was preferred, both in frequency (i.e.,
sessions on non-consecutive days, if needed) and length (i.e., more than five sessions, if
needed). Therefore, school-based SoF as it is currently manualized may not necessarily
be feasible or appropriate for all school staff or students with ASD, and it is important to
consider individual differences in its delivery.
In order to individualize SoF for these three students with ASD, it was helpful to
incorporate specific adaptations, such as a visual schedule for each session and a
behavioral reinforcement plan with a personalized reward to increase motivation. The
SoF lessons required sustained focus and effort from all of the students; the MHC
reported that Jian required some redirection during lessons, Gil was quite distractible, and
Ed needed frequent prompts to complete the sessions. For Ed in particular, teachers had
initially indicated that he becomes oppositional when he is given directives, and the MHC
observed this happening during the structured SoF sessions. To assist with attention and
motivation during SoF, all students appeared to benefit from using visual schedules, as
well as combining the school-wide reinforcement plan with an individualized incentive
that was positively reinforcing for that student.
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Third-party fidelity monitoring was also included in this study, as recommended
by Felver et al. (2016). Fidelity of implementation was approximately 90% for both Jian
and Gil, but was only 74% for Ed; due to Ed’s oppositional behaviors during the SoF
lessons, some instructional and structural components were not adhered to completely by
the MHC (e.g., session introduction or conclusion only partially implemented, student
somewhat engaged in discussion, cursory check for understanding, not consistently
modeling mindful qualities). Despite Ed’s oppositional behaviors during SoF lessons and
his resulting lower fidelity rating, it is important to note that there was still a reduction in
observable challenging behavior for all three students after completing SoF; this
reduction was observed even without 100% fidelity of implementation, which may be
due to the simplified nature of the SoF procedure. It is also important to highlight, as
Felver et al. (2017) noted, that the simplicity of this approach may have contributed to the
MHC being able to deliver SoF with sufficient integrity after just eight hours of training
and with no previous mindfulness experience. Although it has been thought that
considerable training and experience with MBPs is critical to implementing them with
fidelity, this may not be the case for a more targeted program such as SoF that teaches the
single mindfulness skill of focused attention to the soles of the feet (Felver et al., 2017).
This suggests that SoF may be a time-limited, low-cost, feasible approach for use in
schools.
Strengths and Limitations
This study had several strengths. First, ecological validity (i.e., the effectiveness
of the intervention in naturalistic situations) is a critical consideration when evaluating
the applicability and feasibility of an intervention (Carr et al., 1999). This study was high
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in ecological validity in that a natural intervention agent (i.e., a school staff member)
successfully implemented a brief MBP that reduced challenging behaviors which occur in
natural social contexts (e.g., group academic lesson) and in a natural setting (i.e., a
school). Second, variability in individual student characteristics was a strength; all three
students demonstrated strong treatment effects, while being heterogeneous with regard to
race and IQ, suggesting that SoF may be widely applicable to a range of students. Third,
as noted above, data were collected on social validity, treatment fidelity, and
interobserver agreement. Additionally, this study satisfied other recommendations for
school-based MBP studies laid out by Felver et al. (2016), such as reporting student
characteristics, including students with identified disabilities (ASD), using multi-method
data collection approaches (direct observation and rating scales), and using multiple
informants (teachers and students).
Despite the strengths of this study, our findings must be interpreted in light of
several limitations. Changes to school and class schedules, as well as student absences,
resulted in variable observation timelines and occasional gaps in observation schedules
(i.e., up to six days for Gil between baseline observations, and for Ed between posttreatment observations). Further, given that school events and holidays affected Gil’s
program delivery, SoF was not delivered on consecutive school days for this student. It
was also not possible to randomly assign students to their SoF treatment phase order due
to students’ variable schedules, which would have increased the strength of the multiple
baseline design and, as a result, this study’s findings. Since each student in the study had
a different schedule, and their targeted contexts did not always align with the author’s
allowable observation schedule, students were instead assigned to their treatment phase
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order based on their schedules rather than random assignment. There was also variability
in the classrooms and contexts of these students, such as teachers having different
approaches for how they manage challenging behavior. Specifically, according to the
MHC, Jian’s and Gil’s teachers preferred students to de-escalate by sitting in a “chillout”
area first before applying SoF, while Ed’s teachers were amenable to applying SoF in the
moment. It should be noted that the school utilizes multiple interventions, some evidencebased and some not (such as Social Stories, Zones of Regulation, and the Incredible Five
Point Scale), and that school staff are not always consistent with their use of these
interventions; therefore, different students may have been utilizing different interventions
at any given time. Furthermore, though the school psychologist reported no major
changes to the students’ individual education plans or behavior plans from pre-to posttreatment, it was not assessed whether there were any medication changes for students.
This is consistent with many, if not most, school-based studies, which are known for
some level of variability because they are conducted in naturalistic environments. While
the factors listed above are common within school settings and do not appear to show any
interpretable pattern, it is possible that they may have influenced our results.
To ensure fidelity of implementation, direct observations of SoF sessions
followed by immediate feedback would have been most helpful. However, due to
scheduling constraints, the MHC self-reported on his fidelity of implementation and the
author listened to recordings of a portion of sessions (to double-check the accurary of his
self-reported fidelity) and received summary emails on the remaining sessions. As per an
agreement with the MHC, only half of the sessions were allowed to be recorded;
therefore, the first few SoF sessions were recorded and checked for fidelity in order to

40

give feedback earlier in the teaching process. More strict and consistent fidelity
monitoring may have led to 100% fidelity of implementation, which could have led to a
greater reduction in both observed and perceived challenging behavior.
Also due to schedule constraints, we did not observe or monitor if students were
actually using SoF outside of session, either throughout the school day or at home. Only
students’ self-reports of practice were used (i.e., when the MHC asked the students at the
beginning of each SoF sessions if they had practiced between sessions, they responded
affirmatively), and teachers anecdotally reported observing at least two of the students
(Jian and Gil) using SoF. However, there was no observational or objective record of the
students’ use of SoF or their frequency of use; therefore, it is not clear how much or
whether they practiced SoF outside of session. Due to post-treatment data collection
occurring at the end of the school year, there was also no follow-up phase; lasting effects
of the SoF program could not be assessed.
The generalizability of results to other settings and individuals may also be a
limitation. The study was conducted in a private school that has access to greater
resources than other schools (e.g., four school staff in the classroom, for every 10
students), so the results may not generalize to a public school setting that has more
limited resources. Further, though the MHC indicated overall positive views of the eighthour training, this time commitment may be considered onerous by other school staff
(particularly at public schools) who are overtaxed, or those who do not have access to
weekly professional development periods. Finally, all participants were 9-10 year-old
males; thus, these results cannot be extended to a different age group or females with
ASD who exhibit challenging behavior.
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Future Research
An important area of future research is the replication and extension of these
results to other groups of students with ASD in order to validate the SoF program as a
viable school-based intervention to reduce challenging behavior in this population.
Examination of school-based SoF in a group-delivered context may also present a
useful line of future research, given that individualized interventions can be more timeand resource-intensive to implement in school-based settings. Although the SoF protocol
has been adapted for group delivery (Felver & Singh, 2020), it has not yet been
empirically validated in this format with youth with ASD or any other population. Group
interventions have arguably more practical utility within the school setting due to factors
including efficiency (e.g., time-saving, cost-saving) and wider applicability. To that end,
future research should examine group SoF that is delivered to an entire classroom of
students with ASD (or a subset of the class) by the classroom teacher. Indeed, reviews of
MBP research with individuals with ASD have suggested the need for group applications
to reach a wider range of individuals, rather than the intensive individual sessions
typically used with this population (Hwang & Kearney, 2013), as SoF has previously
been delivered. Therefore, it would be helpful to assess the effectiveness and feasibility
of a group-administered version of SoF for youth with ASD when implemented by a
natural intervention agent in the school setting.
In addition to examining the effect of SoF on challenging behavior (i.e.,
externalizing behavior), response generalization should also be assessed by exploring
other dependent variables that are relevant to individuals with ASD, such as anxiety and
depression (i.e., internalizing symptoms). Anxiety in particular is common in youth with
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ASD, with between 11% and 84% experiencing some degree of impairing anxiety
(White, Oswald, Ollendick, & Scahill, 2009) and approximately 40% having at least one
comorbid anxiety disorder (van Steensel, Bogels, & Perrin, 2011). MBPs have been
effective in reducing symptoms of anxiety in individuals with ASD (Spek, van Ham, &
Niklycek, 2013; Hwang, Kearney, Klieve, Lang, & Roberts, 2015; Kiep, Spek, &
Hoeben, 2015), suggesting that it should be examined whether SoF might reduce anxiety
in youth with ASD. Further, anxiety may well be causally or functionally related to
challenging behavior in many children with ASD (see Moskowitz et al., 2013) in that
some children with ASD may engage in challenging behavior in order to avoid, escape,
reduce, or otherwise alleviate their anxiety. Consequently, it could be that reducing
anxiety is the pathway (or at least one of the mechanisms, along with reducing other
highly arousing negative emotional states such as anger) that leads to a reduction in
challenging behavior following the SoF program for some youth with ASD.
Future studies can also examine the addition of specific adaptations that may
make SoF more suitable for students with ASD. Recently in the cognitive behavioral
therapy (CBT) literature, evidence-based treatments for anxiety and mood disorders that
were designed for individuals without ASD have been adapted for individuals with ASD
(e.g., Kerns, Roux, Connell, & Shattuck, 2016). Adaptations that are typically made to
CBT-for-anxiety programs for youth with ASD include using more concrete and visual
strategies, incorporating child-specific circumscribed interests into treatment, and adding
modules on ASD-specific difficulties as well (e.g., Moree & Davis, 2010). The
modifications used in the present study (i.e., visual schedule, behavioral reinforcement
plan with a child-specific incentive) are consistent with the adaptations that have been
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made to CBT programs that treat children with ASD, and should be further studied with
SoF in particular. Additionally, in line with social validity data, a more flexible version of
SoF should be studied in the future with ASD students; for example, sessions may be
added to assist with generalization of skills to the classroom (e.g., with push-in support
from the interventionist) and to fade out support more gradually.
Other limitations of this study should be addressed in future research, such as
including more rigorous fidelity monitoring, using a self-monitoring tool and/or direct
observation to confirm whether SoF is being used by students outside of session, and
including follow-up data to assess long-term effects of SoF. It may also be helpful to
research the mechanism by which SoF reduces challenging behavior in order to confirm
whether it is by interrupting an escalating sequence of emotional and physiological
arousal that leads to behavior challenges. In addition, future studies should examine
whether use of SoF and reduction of challenging behavior generalizes outside of the
classroom (i.e., stimulus generalization). Ratings from parents can be collected to assess
generalizability to other settings such as the home, and direct observations can even be
conducted in the home setting. Studies can also compare SoF to existing evidence-based
treatments for youth with ASD that aim to reduce challenging behavior in school settings
(e.g., antecedent manipulations, changes in instructional context, differential
reinforcement; Machalicek et al., 2007) in order to help determine the relative
effectiveness of SoF. Given that functional behavior assessment is an evidence-based
practice for youth with ASD (Wong et al., 2015), and in light of the finding that
interventions based on a functional assessment of factors controlling problem behavior
are about twice as likely to succeed as those that are not (Carr et al., 1999), future
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research should examine whether SoF and other mindfulness-based programs are as
effective as function-based treatments and/or if SoF is more effective for behaviors that
serve certain functions over others. It may also be useful to examine SoF as a
replacement or coping skill that is part of a larger, comprehensive Positive Behavior
Support plan that includes prevention/antecedent strategies, replacement strategies, and
response/consequence strategies.
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Chapter 5
Implications for the Profession of School Psychology
For school-based professionals who work with students with ASD, SoF may
provide an effective and low-cost option for managing challenging behavior. Although
this program may need to be individualized for students with ASD, as well as for
particular schools in order to be feasible when working with this population in school
settings, the acceptability and effectiveness of SoF was endorsed by both students and the
school staff involved in this study. Therefore, the SoF program appears to be a cost-,
resource-, and time-efficient intervention to address challenging behavior in elementary
students with ASD.
Since SoF focuses on a specific aspect of mindfulness (i.e., self-regulation of
attention), it may be easier to teach, utilize, and research as compared to the broader,
heterogeneous MBPs that have often been studied in clinical settings and, more recently
(and to a lesser extent), in school settings. Given its demonstrated effectiveness and high
social validity ratings, more studies should examine the use of SoF for reducing
observable challenging behaviors in youth with ASD and a variety of populations,
particularly in school settings.
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Appendix A
Items from the Sutter-Eyberg Student Behavior Inventory - Revised (SESBI-R)
1. Has temper tantrums.
2. Pouts.
3. Teases or provokes other students.
4. Lies.
5. Acts frustrated with difficult tasks.
6. Does not obey school rules on his/ her own.
7. Demands teacher attention.
8. Dawdles in obeying rules or instructions.
9. Acts bossy with other students.
10. Gets angry when doesn’t get his/her own way.
11. Interrupts teacher.
12. Impulsive, acts before thinking.
13. Refuses to obey until threatened with punishment.
14. Has difficulty staying on task.
15. Blames others for problem behaviors.
16. Has difficulty entering groups.
17. Is easily distracted.
18. Has difficulty accepting criticism or correction.
19. Fails to finish tasks or projects.
20. Sasses teacher.
21. Verbally fights with other students.
22. Whines.
23. Is overactive or restless.
24. Physically fights with other students.
25. Makes noise in class.
26. Acts defiant when told to do something.
27. Argues with teachers about rules or instructions.
28. Interrupts other students.
29. Is noisy.
30. Has trouble awaiting turn.
31. Talks excessively.
32. Loses things needed for school activities.
33. Fidgets or squirms in seat.
34. Fails to listen to instructions.
35. Is touchy or easily annoyed.
36. Bothers others on purpose.
37. Has trouble paying attention.
38. Has difficulty staying seated.
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Appendix B
Visual from Manualized SoF Adaptation for Schools (from Felver and Singh, 2020)

SOLES OF THE FEET
Breathe
1
2

Sit or stand with your back straight, relaxing your body
Place one hand on your belly, paying attention to your breathing

3

Shifting attention to your feet…

Focus on Feet
4
5
6
7
8
9
Return to Class
11 Coming back to class with a calm, clear

Putting your attention on
the soles of your feet
Wiggling your toes
Feeling your socks
Focusing on the arches
Going to the heels
Continue wiggling
your toes

10 Opening your
eyes and relaxing…

mind - making a choice that is good for you!

Use Soles of the Feet whenever you notice yourself starting to become upset (triggers).
You have the power to stay calm even if you’re upset!
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Appendix C
Items from the Kids Intervention Profile (KIP), adapted for the SoF program
1.
2.
3.
4.
5.
6.
7.
8.

How much do you like the Soles of the Feet classes?
How much do you like practicing the Soles of the Feet routine?
Were there times when you didn’t want to do the Soles of the Feet classes?
Were there any times when you wished you could do more Soles of the Feet
classes?
How much do you like being mindful?
How much do you think Soles of the Feet helps you follow classroom rules and
expectations?
Do you think your classroom behavior or actions have improved?
Do you think your classroom behavior or actions have gotten worse?
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Appendix D
Items from the Intervention Rating Profile – 15 (IRP-15), adapted for the SoF program
1. This would be an acceptable intervention for the child’s challenging behavior.
2. Most teachers would find this intervention appropriate for challenging behaviors
other than those exhibited by this child.
3. This intervention should prove effective in changing the child’s challenging
behavior.
4. I would suggest the use of this intervention to other teachers.
5. The child’s challenging behavior is severe enough to warrant use of this
intervention.
6. Most teachers would find this intervention suitable for the child’s challenging
behavior.
7. I would be willing to use this intervention in the classroom setting.
8. This intervention would not result in negative side effects for the child.
9. This intervention would be appropriate for a variety of children.
10. This intervention is consistent with those I have used in classroom settings.
11. The intervention was a fair way to handle the child’s challenging behavior.
12. This intervention is reasonable for the child’s challenging behavior.
13. I liked the procedures used in this intervention.
14. This intervention was a good way to handle this child’s challenging behavior.
15. Overall, this intervention would be beneficial for the child.
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Appendix E
Fidelity of Implementation Form for Soles of the Feet for Students
Structural - Procedural
0
not at all or very
little <10%

1
somewhat or
moderately
10% to 90%
This element was
partially implemented,
some aspect was not
covered
This element was
partially implemented,
some aspect was not
covered
This element was
partially implemented,
some aspect was not
covered

2
fully or very much
>90%

Main session content
was not delivered in a
substantive way

Main session content
was somewhat
delivered; some aspect
of this element was not
covered

Main session
content was
delivered fully;
followed manual
completely or
nearly completely

This element was not
implemented in any
substantive way

This element was
partially implemented,
some aspect was not
covered

This element was
fully or nearly fully
implemented

Reviewed previous
session (n/a Session
1)

This element was not
implemented in any
substantive way

Reviewed practice
between sessions
(n/a Session 1)

This element was not
implemented in any
substantive way

Introduced session

This element was not
implemented in any
substantive way

Delivered main
session content:
Session One
Introduced mindful
breathing and
somatic foot
exercises
Session Two
In vivo exposure and
practice with
pleasant experience
Session Three
In vivo exposure and
practice with
unpleasant
experience
Session Four
In vivo exposure and
practice with
antecedent to
unpleasant
experience
Session Five
Made plan for future
utilization of SoF
Closed by reviewing
session content
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This element was
fully or nearly fully
implemented
This element was
fully or nearly fully
implemented
This element was
fully or nearly fully
implemented

Made a plan for
between-session
practice
Distributed and
utilized handouts
Practiced SoF
routine at least twice
during session

No plan was made or
mentioned for
between-session
practice
Handouts were not
distributed or utilized
SoF routine was not
practiced once

A poorly defined plan
was mentioned for
between-session
practice
Handouts were
distributed but not
utilized/discussed
SoF routine was
practiced once

A clear plan was
made for betweensession practice
Handouts were
distributed and
utilized/discussed
SoF routine was
practiced twice or
more

Instructional - Pedagogical
0
not at all or very
little <10%
Engaged student in
learning through
providing examples
of applying material
to either instructor’s
own lives and/or
that of student
Managed classroom
behavior by
redirecting negative
behavior and
reinforcing on-task
behavior
Modeled mindful
qualities by treating
human experiences
(both instructor’s
and student’s) with
accepting and nonjudgmental attitude

Provided no example

1
somewhat or
moderately
10% to 90%
Provided 1 example

2
fully or very much
>90%

Instructor did not
redirect negative
behavior or reinforce
on-task behavior

Only once did instructor
redirect negative
behavior or reinforce
on-task behavior

More than once did
instructor redirect
negative behavior
or reinforce on-task
behavior

Responded to
reported experiences
more than once with
non-acceptance or
judgment (e.g., by
labeling experience as
correct/incorrect)

Responded to reported
experiences once with
non-acceptance or
judgment (e.g., by
labeling experience as
correct/incorrect)

Instructor checked
for understanding of
material

Did not stop to check
for understanding
during session

Cursory check for
understanding or
assessed for
understanding with a
closed question such as
“do you understand
this?”

Never responded to
reported
experiences with
non-acceptance or
judgment (e.g., by
labeling experience
as
correct/incorrect)
Thoroughly
checked for
understanding
using open-ended
questions, by
having subject
demonstrate
procedure, or by
facilitating
dialogue to ensure
understanding

Provided 2 or more
examples

Instructional - Engagement
Student participated
in activities

Student did not seem
to be engaged in

Student somewhat
engaged in activity;
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Student highly
engaged in activity;

Student participated
in discussion

Student practiced
between sessions

activity; student
appeared to not
practice during
sessions
Student very
reluctantly answered
questions or engaged
in discussion

student appeared to not
practice during sessions

student appeared to
practice during
sessions

Student only some of the
time answered questions
or engaged in
discussion

Student did not
practice between
sessions

Student practiced
during some (<50%) of
the days between
sessions

Student answered
questions or
engaged in
discussion during
majority of session
Student practiced
most days (>50%)
between sessions

Observational Notes/Comments:
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